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Nowadays the study of the causes of infertility and ways to overcome 
it is an important and urgent problem 
of modern biomedical science. Most 
researchers indicate that in the structure 
of infertile marriages male factor 
constitutes 20%, the cause of infertility 
cannot be detected in 15% of these 
families, and 25% of infertility index are 
caused by reproductive disorders in men 
and women [1, 4, 9].
Reduced spermatogenic and hormone-
producing function of the testes can result 
from acute and chronic disorders of blood 
circulation (both local and systemic), 
endogenous intoxication, which occurs 
in many pathological conditions, and 
exposure to physical and chemical factors 
[2, 4, 8]. In recent years, environmental 
technological burden increases. As a 
result, the number of chemical substances 
and their metabolites, which have a 
negative infl uence on organs and body 
systems, including testicles, increase as 
well. Technogenic pollution with heavy 
metals and their derivatives is especially 
dangerous [2, 6, 8]. It should be noted that 
peculiarities of structural changes in testes 
under the infl uence of heavy metals are not 
suffi ciently studied.
The aim is to study the morphological 
changes in testes under the infl uence of 
cadmium chloride.
Materials and Methods
Testicles of 20 mature white male 
rats were studied morphologically. Rats 
were divided into 2 groups. The fi rst 
group included 9 healthy intact animals; 
the second group included 11 male 
rats that received cadmium chloride 
subcutaneously at a dose of 6 mg/kg for 
4 weeks [6].
Euthanasia of animals was 
performed one month after the beginning 
of experiment via exsanguination under 
thiopental anaesthesia. Pieces of the 
testes were fi xed in 10% neutral formalin 
solution and, after corresponding 
processing in ethyl alcohol of increasing 
concentrations, placed in wax. Microtome 
sections 5-7 microns thick were stained 
with hematoxylin-eosin, toluidine blue, 
by van Gieson, Mallory, and Veyhert [7]. 
Histological specimens were examined 
with the help of microscopes MBS-15 
and Lyumam-P8.
Results and discussion 
No deviations of the histological 
structure of testes were detected in animal 
specimens of the control group. In the 
intact testes, spermatogenic epithelium 
cells, which are at different stages of 
development and are arranged in several 
concentric layers, adjoin to the proper 
tunic of convoluted seminiferous tubules. 
Between the convoluted seminiferous 
tubules interstitial connective tissue is 
localized. In the testicular stroma there 
are small groups of Leydig cells, which 
are characterized by homogeneous 
cytoplasm and a nucleus located 
eccentrically, along the blood vessels of 
small calibre. The nuclei of these cells 
are mostly irregular in shape.
Histological examination of 
macro-preparations of the testes of 
experimental animals that received 
cadmium chloride revealed signifi cant 
structural changes. In these experimental 
conditions, there was a slight reduction 
in the size of convoluted seminiferous 
tubules as compared to control animals. 
Fig. 1. Stromal edema, partial reduction of layers and spermatogenic 
epithelium cells damage and desquamation, thickening of the membrane of 
convoluted seminal tubules in testicles of white rats under the infl uence of 
cadmium chloride. Staining by hematoxylin-eosin. Magnifi cation: x 140.
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Microscopically it was found out 
that most convoluted seminiferous 
tubules are in a state of devastation and 
degeneration of spermatogenic epithelial 
cells. Also often areas of dystrophic and 
necrotic spermatogenic epithelium were 
observed (Fig. 1, 2). 
In testicle samples of white male rats that 
received cadmium chloride, in the lumen of 
convoluted seminiferous tubules products 
that appear as a result of the disintegration 
and necrosis of spermatogenic epithelium 
were found. In the testes areas with 
convoluted seminiferous tubules, the 
lumen of which was fi lled with cellular 
detritus, are detected microscopically. 
Some researchers consider that partial or 
complete obliteration of the seminiferous 
tubules leads to thickening of their proper 
tunics [3, 5].
In addition to the above described 
changes there was revealed the 
desquamation of spermatogenic epithelium 
in convoluted seminiferous tubules of 
experimental animals, which received 
cadmium chloride, and its dislocation 
into the lumen. Sometimes the cells of 
spermatogenic epithelium were placed on 
the basement membrane unevenly; in some 
seminiferous tubules cavities appeared in 
between the cells. One, sometimes two 
layers of dystrophic spermatoblasts and 
spermatocytes were attached to the proper 
tunic of some tubules. Between the layers 
of myoid cells bundles of collagen fi bres 
were observed.
Among the spermatogenic epithelial 
cells of convoluted seminiferous tubules 
the marked reduction of spermatocytes and 
early spermatids is detected. The nuclei 
of these cells are hyperchromic, and their 
cytoplasm is swollen and vacuolated. 
Basement membrane in most observations 
has signs of sclerosis. Microscopically 
we have observed structural changes 
in the interstitium of the testicles in the 
modelled pathology. Spaces between the 
convoluted seminal tubes are expanded 
as a result of edema and proliferation of 
connective tissue elements. These spaces 
are of different shapes and sizes, often 
with polymorphonuclear cell infi ltration. 
In interstitium the connective tissue is 
replaced by rough fi brous, hyalinized and 
scleroid structures. These effects lead to 
deformation of vessels and convoluted 
seminiferous tubules. Isolated Sertoli 
cells were located at the proper tunic of 
convoluted seminiferous tubules of the 
testicles.
The nuclei of Sertoli cells, which 
are located mostly near the basement 
membrane of convoluted seminiferous 
tubules, are deformed. The cytoplasm of 
these cells in the majority of observations 
is granular and with signs of active 
phagocytosis.
The cytoplasm of Leydig cells is 
granular and often vacuolated; their 
nuclei are hypochromic. In marked 
proliferation of connective tissue Leydig 
cells lose their orientation, in some of 
them marked nuclei lysis is detected.
In the simulated experimental 
conditions we have observed thickening 
of the proper tunic of convoluted 
seminiferous tubules. The basement 
membrane of convoluted seminiferous 
tubules proper tunic is wavily deformed, 
and unevenly expanded. It should be noted 
that the most common cause of thickening 
of convoluted seminal tubules proper tunic 
was the proliferation of connective tissue 
elements, sclerosis and hyalinization.
In the modelled pathology, arteries and 
veins of the testes underwent restructuring 
as well (Fig. 2, 3). The walls of the arteries 
are thickened, their lumen is narrowed; 
Fig. 2. Structural changes in the vascular wall, perivascular swelling, degeneration, 
edema, desquamation of spermatogenic epithelial cells in the convoluted seminal 
tubules of testicles of experimental animals under the infl uence of cadmium 
chloride. Staining by hematoxylin-eosin. Magnifi cation: x 140.
Fig. 3. Venous congestion, destructive processes in venous wall, desquamation 
of spermatogenic epithelium in the convoluted seminiferous tubules. Staining 
by hematoxylin-eosin. Magnifi cation: x 140.
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some endotheliocytes have got dystrophic 
and necrobiotic changes and signs of 
desquamation. Within this experiment we 
have observed plethora, stasis of blood 
and stagnation in venules and veins of the 
testicles. The contours of the venous walls 
are indistinct and thickened. There are 
alternating zones of edema and sclerosis with 
the wiggly and crooked contours; lumen 
of the veins is deformed. Endotheliocytes 
of the venous vessels are increased in 
size with signs of edema, dystrophy, 
and necrobiosis. There were islands of 
endothelial cells desquamation, pycnosis 
and lysis of their nuclei. It is known that 
chemicals circulating in the blood can 
damage endotheliocytes, which was revealed 
at histological examination of the testicle 
micro-preparations of animals exposed to 
cadmium chloride. It is considered that the 
endothelium that covers the inner surface 
of blood vessels is an important autocrine, 
paracrine and endocrine organ with 
numerous regulatory functions. It is known 
that normally functioning endotheliocytes 
produce nitric oxide (NO), which regulates 
vascular tone, affects the vascular wall 
remodelling processes, determines the 
system of antioxidant defence and 
peroxidation aggression, inhibits platelet 
aggregation and macrophages adhesion, 
and proliferation processes in the vascular 
wall. Damage of a signifi cant number of 
endothelial cells in the investigated arteries 
can lead to endothelial dysfunction, which 
plays a leading role in vascular remodelling 
and morphogenesis of the studied 
pathology [4, 9]. In the perivenous spaces 
there are marked swelling and sclerosis of 
perivascular tissues. The detected changes 
point to the disorders of the testicular venous 
drainage system, which were complicated 
by venous plethora, hypoxia, dystrophic 
and necrobiotic changes of cells and 
tissues, infi ltration and sclerosis. So, the 
prolonged exposure of studied animals to 
cadmium chloride causes severe structural 
reorganization of arterial and venous beds, 
parenchyma and stroma in testicles, thus 
signifi cantly impairing their spermatogenic 
and endocrine functions [4, 10].
Conclusions
Thus, in the course of the study it was 
found out that long-term administration 
of cadmium chloride to white male 
rats leads to signifi cant structural 
reorganization in parenchyma and stroma 
of testicles, which is characterized 
by severe cardiovascular disorders, 
reduction of layers, degenerative and 
necrobiotic changes of spermatogenic 
epithelium and endotheliocytes, stromal 
infi ltration, sclerosis and hyalinization in 
the investigated organ.
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